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(54) MOTION CONTROLLER 

(57)Abstract: 

PURPOSE: To automatically generate an operation pattern for an electronic cam 
function in a system where a machined member is cut in a prescribed size 
synchronously with the feed of the machined member. 

CONSTITUTION: In a prescribed size cutting system, an electronic cam processing 
part controls the operating cycle of a tool that performs a cutting operation as well ^J^i^'-if^V* X?:''^ 
as an acceleration/deceleration operation which secures the synchronization with the = ■ - 
feed of a member to be machined 101 by an electronic cam function that outputs a 
slave position signal with input of a master position signal. Then a motion controller 
includes a means which automatically calculates an operation pattern for the 
electronic cam function by inputting the ratio set between an 

acceleration/deceleration operation range and the moving range of a machining tool 
102 and also the ratio set between a cutting operation range and the moving range of 
the tool 102. 
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O^ifflSriS^-r^iS^S-^XiS^Jg^as. 3 5 a • 3 5 bti 
{Ri®^X5'ffiS3 3 a • 3 3 b fclllM^ LfcX U-rtt<^ 
fi!:M^*t^-r'5>a^:^A*aggp. 3 6 a • 3 6 b(i■»^•- 
7tfr >y 1 0 7a- 10 7 b-^ai;^'r-i>XU-7'fiLgm 
-f-gp> 3 7 a • 3 7 bt±XU-7'fi[afi-^a5 3 6 a • 3 

30 6 biz^MLXJE^- mm(D^mA^lhtJLX'?7.9m<D 

iiLmi^MmLfz mmnLmi^^m^ ^ a6 co x u - -rm^ 

[0 0 4 41 S4 a^^:^^l^T. SlttCi.%iJ^fb$nA:-7 

x^fig. -r^cf^-^Apxft 1 0 2 ^munm^ i o i tc 
iifi£^ift$-d-»DXtt{^^if -ii&fF^^^ 9)v^m^i^i-m 

\itm:d^7xA\L $ nfc X u - r^^mm^ ^x-r t <7) -p r . 

F 1 tin v/<7t|5|— :^|p)(c^i6LT'7-:7 5:*'y h-T 
40 ^t^(Di3-j h»pxi!;fFj^r)^^-efe0^x^tt(O^I!? 

tci^i-^{S^t±. 1. OO^SCT-fe^o F 2tiX^-h 

;^^a'>i-r -i) ^ ^ COM Ki^ill 0 fS^r* »9 -7 X ^ ttic 
•y hSDXttfFit*. -T^^cf^^mjfBK/fF-lf'i' ^;utc^^(t^ 

•7 X iiLmtDik^mmmizM't ^ mumim m coitm sr 
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[0 0 4 51 0 4 b(c^^l^T. i^mt. mA aiilH^tc [0 0 5 0] m^mn^^r^K^xmrnir^o 

[00461 mSa-HlBbti, 12 3 cojEffl^iJ«:aL/c ^\,ztht^\.^. n >^r 1 0 3 co|gttIelte*AlcK*}{^tt 
UlT-fe*}. fiESo/N'7P« - ^ drifts L/C i:§<7)py-efe ^n/c|H|H«j:.>3-:$^ 1 0 4 *>«^/^•;^Xtt5;':;**%*t• 

'i>o lil 5 c (i. m 5 a • HI 5 b (c3^lCL/i* A-r— "/^U 10 :L(D/^)V7.^zivV^'-^\^^\H(OJ^yz2 — Vi3 

[0 0 4 71 136 ati. W&^l.z^nWit'PWmimiz vx^^cDteiSfi-^^^^Lr. c:(7)^x^ttcofi[ig(c: 

'^^itt^fzitmmmt^^^Lfzm,'^ :^9m<oiiLm. p 2 [o 0 5 11 s^t7jofflt^ffi^?bAr-ti. mA(omm{z 

L/-c<g^ffi-7X^ffiS. Ps 0(±XU--rto:6^#ltL/c{4 <hLTiDO. C:n(i^v|-t:?) 0 "T^ '7- ^ 1 0 1<7>S$(C 

Ps 1 t±3lvx^ttlcS:^/SL/cxu--7'ttco{a:g«r ^Li^o 1114 (;ifci>T$4^TvT^L/;:®«(^-:>i^TtS^ 

[0 0 4 81 gl6 bti. aite*CC*«f?Jh^«aSBT(Ci: |fil) OMftti. XU-^tt(OX hcr-^(o*B^Lr*5 

OXU-y$A7!^^MS(7)X hu-i7$::t~/<L/'cJt'a't?5« 20 ^^t?) 0 vXxAT^Ci. jE:/5-fS]c7)®^.J:M:^fp)(7)® 
T**>'9. P lt«P«<?iht/c:tiaaSB9T7ji<^^L/'c^-7X i:74<^mc/cC'S>o L/c?f><oT. |i]47&^«^<>: 

^^Offig. P 2tiX-:7X5'ah7&<<9ihL/i:{ii:g. P 3 C± (om^^^m< :l tt<X^ 

X ha-^^tc^^j^^LZ-c^giS-^X^^ffim. PsOtiXU [0 0 5 21 =3 V'^T 1 0 3 >J[fil(^ff»;Sgg|L 1 

tt(^>{a:MP 2tci^lSL/cXU--r|4co{ia> Ps2(ig* 
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:£^t7jr) vX7^Ar*ti. L 1 ^LZt^C^d^com^'^iztm •)K^o 
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F2=Flx [(T1+T2)/(1-T1-T2)] (5C4) 
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T1=0. 3.T2 = 0. 2.F1 = 1.0 t-f^t [0 0 5 4] ii hKfFlt^T 1 Ci. (iC 3 ) ^^^'^ioM 

F2=l. O.Ll=0. 4 (I2I5#B5) 40 Sl&^'Pit^T 2 OiSfFiSIOfS^F 2 <!: ^/n'^ ^ - ^ 

Tl=0. 5.T2 = 0. 2.F1 = 1. 0<h^^<h iir X^-^mi. d^tO^'m^t-hi^isbhti^. 

T1=[F2/(F1+F2)] -T2 (iC 5 ) 

CCT-> SPjgciSi6fm^T2. glOK/f'PiSOfS^F 2(c ♦T2 = 0. KF1 = 1. O.F2 = 0. 25^-r'l>^ 

ffi.^.cOfg^^S-r^^7!7y hlftim^T 1 . XU-rii T1=0. UL1=0. 18 

X hn-^L 1 CiiXcOjz^U^c-Sp [ 0 0 5 51 ^ 7 c^)^0fltc^^l^r Ci. (Jt:3 ) t^h^-j 

T2 = o. 2.Fi = i. o.F2 = i. ot-t-^^t vmi'^imT \ tm^m\T&^{^W^¥ 2 t^^^^ -9 

T1=0. 3. L1 = 0. 4 (B 5#M) r*-^;incf. AO^i^ftfFlt^T 2 ti. d^(0%^n^f)-h^ 

T2 = 0. 2. Fl = l. 0. F2=l. ^t^t^t ib^n^o 
T 1 =0. 5. L 1 = 0. 5 8 ♦ [0 0 5 61 

T2=[F2/(F1+F2)] -T 1 • • (SC6) 
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;^ hn-^L 1 liJJ^COJzolc^c-S), 

T1=0. 3.F1 = I. 0,F2=1. Qt-r^t 

T2 = 0. 2, L1 = 0. 4 (0 5 #M) 

T1=0. 5,F1 = 1. O.F2=l. hiL-t^k. 

T2 = 0. 2. L 1 =0. 5 8 

T1=0. 1, FI=1. 0. F2 = 0. 25 tir^t 
T2 = 0. K L 1 =0. 18 
[0 0 5 71 Jil±roJ:9'^£tt»(-<fc»)lii5*J^t>'ll6l^ 

7E<tL/i{uS$:HyieT'-5'7^-7';UA>f,|t»-r-5. ^5 ^ 

X X A Oilig/ < 5' - > V □ 7 A d< g ftifig $ 

10 0 5 81 <>:tC'B^*A(cJ;or(5l«Bilfec}3lc^S{? 

[0 0 5 91 El? aW{4*g-r*xA<|Rl*L/;^jT-(i, 
^LTP s OroffiiST-^itLTI.^^. 

[0 0 6 01 'm^oimmwMmi.t. nvx^'^rafirs 

P2(CJtl^;Uf:XU-y|*©{aigPs 0«r|II6 c<0^n 
j^cS^* Ax-7';u*^^,i+»LT. X ^-•rab(7>p^- 
P s 0 -P s 0 $:ItK-r-l.. $ "bic, croiSMofi/ctt 

xb-rfi<^3 7 7!)^•^,^^&a^:^^l;'3LTxl — y&s. 

3 6 5rM«r$-li-^-7X$'&SP 2lc3i^J^;Lfc{sJ:SlcxU 
[0 0 6 1 1 ^ 9 <D5iaflro||*tefi»|{i, x t'-7'ltrof?ih 

ftSP s 0(cS^J6L./c<S,'®vx^^tOfirg$r|lI6ro<i:-9 

SP 2 t{RiS-7X ^ttWffjt<4aP 3 <D5^M= P 2 - P 
3 5rti-®-t^, $^.tc, cco^Mcofi/i'ttEl 3 cTJ'KMv 

■Cfe=®-7X5'iag3 3 5:MiT$^i■|I^X^'fi:g3 1 Offi 
ja(c-&«5-a--5. {S,«^x^teS3 3©iSj&rCcJ; OS^^* 
AJt^gPS 5 $riiLrxU-r(iM3 6 SrMi&rLTXU 
-7'«fc*<II^X:?fi[gP 2 lc*t/SL/ifi![aici^l6i- -5. 
xb-rttt||^x^'|*i:<7){i*B^*^-a-*<^T^, SJg 

[0 0 6 21 ^1 0 <^|%Bfl(Djlife««|(i. xu-rwo^f 
JtffiSP s Olc^ftJ^JLfc^SiSvx^'tetDffia&Seoj; 
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{igP 2 i:<S]Sl^X^I4co#itfi[SP 3K)|^M=P 2- 
P3SrltS-r•S, $t.CC, C(7)^M«)M/i't*ia3«>||^ 
x^'ffiMS 1 $r??i!)$-a-{Effivx5'fil[g3 3 t— iScL/c 
tt*-';>S)Klnl«Silte«:lT-5. 
[0 0 6 31 ia7b©xha-i^Sr;f-/<L.fc^j{c^-^ 
J; T (CII-7X 5'^*<P 1 (^CtgT-|pm<?jJb^S3gBf*<fl 
^•t^tH-^x^'ttHlff^LTP aroffigr-ffih. xu 
-7'$i(±1S^L-CP s OWfirgT-ffihLTl^-S. 
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[0 0 6 51 ^1 zoi%m<Dmmmii.. ^-->3 
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20 ON/OFF^BtggLTiJRT'D .y ^^^:3|^f•t-5.^^<hte 
NCWig<OctJ(CWA I TON [{g^S 
m ?:7'ar7 S >r-r -5^:1217 bK>WA I TO N^CiS 
(wTs-rj;-9tc [«-§-^«F] r-tgSLfcT'^Wx*<ON(C 
ti^fzhy^A I TON^^^r^TLTi^^ra-y ^'^rUff 
-r^. |oI^(c> NCwSro^t^WA I TOFF [(t-^-rg 
Sr-TarvS >^^-r*i:ia8<0WA I TOFF^aa 
(c:^-rj;-9(c [m^^m T-Jg^L?tT'/N''('X;i<OFF 
iZf£r>tz'bWA I T0FF^<^^:^7LT<X7'a y 

30 [0 0 6 61 JilBOTSO cro5IB^<O^SfeCT(--:'i-^TUiafl 
[0 0 6 71 

[fiBflro^mi m 1 co^Bfltcjzntf, iDxso^i&KH 

[0 0 6 81 B2 05IB3tcJ;n(i, a >$ij{aig|5(c 

■t^ZtlzJ: •5*PXflco;^i&/N'5'->«:i*^r-#. Sox 

[0 0 6 91 m2<o^mi=.<)itimoiiM(D^mmmizM 

tc fc ilte/ N- ^J' - > $r ^tztb(Oy'ar7l^(Oif 
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[0 0 7 0] m4<7)5IBfl{cJ:nif. MXM^CD^mmmiz 
[0 0 7 I] B5(^^0^tc<l:titf. jDX*(7)^i6®H(c 
[0 0 7 2 ] m6co^0fl(cj:n{f. AnXfl(7)|?S!;®H(3 

[0 0 7 3 ] mi (D^mizxn\,t^ miim.(o^m^m\z 
Mt^i]\\TM\'^mm(oitm^^m\\iim(o^m^m\.zn 

[0 0 7 41 %%<Dmmz^n{t^ m^^tti^mmiz^^ 

\,znmir^:^v-v'&.m.m^t(Df^\zm^-rnt)^^^L 

&M^mmmxf^W}^'^. m=^i3umm{zx;t>nwsi%: 
'n^t^-:>^&wmf^^mxmwiz'i=i^ :it^<x§^o 
[0 0 7 5] m9<Dmmiz^ti{i. m^iji^mmz^^ 

izmmi-^ y^v-riiLsm^'tcomiziiLmm^<m^L 
tzm^^ :^\^-'7'iiLm.(DmmMizMf^^LtziRm^x9iiL 

[0 0 7 6] ^1 Oc^%0H(cJ:n(f. A^tgtCcfc 

nizmm-r^:^i^-'fiiLmm^tcorB^iz^m-rM<^± 

L/cit^. XU— rfflS:o?g^Efii{Ci*lJ;LA:(KS-7X^ 

tzib7.\y-riiLm(DMm^nm't^^dizL. is^svx 

^rlir^T^^J:-9{cL. mi'til^mmzJ:^WMmi:^ 
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[0 0 7 7] m 1 1 (ommiz^mi^ mi^ij^mmizj: 

^^mmm^iz^'^W±U^izJ: 0 X U-y&g7!><m^ 
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(Dy'a ^^'p l.(Dm.W^J:LizNCmm(0^<DmMiz^ 
10 -JU-t^^itib^X^^o 

m-rmwrnx^^. 

mzi ii<Dm^^(o—mMmiz^^zi>hu-^(Dn^ 
[03] z(Dmm(o-mmmizj:^^-iy3>mm^j;^ 
[1114] z.oymmco—nmmi.z^^'^-^tjjtoiy^i.y'tsm 

[|16] Ct7>^0^(Ci;^^^t7JO v^X7^/^ffl(7)li^:^7/. 

^' ^ - > {z^m.(om ^wc&L tzm^a^m'f- iiu-r- 

:r;i/jSffl^l ^7r<tmx^^. 

[1117] CO^B^O— ||Afe^J(cJ:>E>S^:t^Z.vXxACc 

[as] z.(r>mm(o—mMmiz^^Ncmm<o^xm^ 

30 t^ffi fiiiS L r □ A H^Tt" -5 .1 <h 7i»^*-e t 

[091 fAe*os^t:jfj«9>'XxA«r/T:-r«E^0T*s>-s>. 

[0 1 01 fi^*(:o^\rt;5»:?i/X7^/.(cJ*lSL/i3> ha 

[0 11] iAt^(D^-^t;[JO vXT-Atc^Di>r||lTLTi> 
/irarvA^l^^'r0T-fe-5>o 
[0 1 2] fif^O^^t^jr) vX7^AfiDaite/N'^->S:^ 

■r^0TS>'So 

[01 31 m^oyncnm^z^^^mm^^m^mmir 

40 'i>/c*!)OrDr7/.^^^-r0T*S>'S>o 

[??-^ottt0^] 

3 1 n^x^^m^tim^ 
3 2 -^x^^jg^i&a 

3 3 a • 3 3 b {Si®-7X ^ffiSfi-^SP 
3 4 a • 3 4 b {SiSvx^fi^SP 
3 5 a • 3 5b fl^5!7/.iaag|5 
3 6 a • 3 6 b X U - 7' ffiiSfl-^-gC 
3 7 a • 3 7 b XU-7'tg<^gp 
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